Whether simulate a distillation column can be a challenging problem, especially for high non ideal mixtures, design a distillation column is even a much more complex problem. While in simulation problems it is necessary to specify the total number of stages, all the feeds locations, all the side draws as well as the operating conditions, when we design a distillation column we are interested in calculating the distillate and residue flows, the number of stages and the optimum feed(s) location for a specified separation of components in products, that is to say that the design methods focus on the best column configuration for a specified separation. Due to the inclusion of very efficient simulation algorithms in commercial packages the design of distillation columns has been usually performed by successive simulations [1, 2] . However, this procedure is very time consuming and of doubtful utility when trying to evaluate optimal sequences of interrelated columns.
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Handling of Uncertainty in Life Cycle Inventory by Correlated Multivariate Lognormal Distributions: Application to the Design of Supply Chain Networks Figure 2 . Pareto set of solutions for the deterministic and stochastic design with no burden correlation and correlating the two contaminants with more contribution to the GWP The results show how the incorporation of the correlation among the LCI entries that comprises the GWP, influences on the solution design of the supply chain. It has been proved that incorporating uncertainty in the LCI facilitates the decision-making process, providing a robust solution when burden emissions uncertainty reveals with different values from those nominal ones gathered in the environmental database Given are the mean expected value, the geometric standard deviation of each burden and the correlation matrix (whose entries range from -1 to 1, and 0 means no correlation). The geometric standard deviation is calculated from the uncertainty factors in conjunction with the pedigree matrix (Frischknecht et al., 2005) . With these three inputs we compute the covariance matrix, whose diagonal elements contain the variances for each variable, while the off-diagonal elements contain the covariance among variables. Then, we use the probability density function of a multivariate normal distribution to generate a certain number of scenarios. Thus, a statistical dependence among each pair of variables is created, following each variable a normal marginal distribution (Figure 1a ).Then we apply the 2 step algorithm:
Step 1: Apply a transformation separately to each random variable (i.e., environmental burden) using the normal cumulative distribution function with the corresponding expected mean and standard deviation. This transformation results in a correlated distribution with uniform marginal distribution on the interval (0,1) ( Figure 1b ).
Step 2: Transform each random variable (i.e., each burden) applying the inverse cumulative distribution function of a lognormal distribution (which is the desired marginal distribution). This transformation creates correlated random variables whose marginal distributions are exactly the lognormal distribution (Figure 1c ).
